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* NOTICES * 

JPO and MCXPZ are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect tiie original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] It is the frame structure of the car body characterized by having the closed section member 
which forms a part of frame cross section [ at least ] in the shape of a closed section, and being the 
frame structure of the car body by which foaming restoration of the filler was carried out in the space 
surrounded by this closed section member, and for the above-mentioned filler filling at least one side 
of average compressive strength's being 4 or more MPas and the maximum flexural strength being 
1 0 or more MPas, and setting flie average foaming pore diameter of the above-mentioned filler as 
5mm or less. 

[Claim 2] It has the closed section member which forms a part of firame cross section [ at least ] in 
the shape of a closed section. It is the frame structure of the car body with which the filler with 
which the hollow-like particle was mixed in the space surrounded by this closed section member was 
filled up. The above-mentioned filler The frame structure of the car body characterized by filling at 
least one side of average compressive strength's being 4 or more MPas and the maximum flexural 
strength being 10 or more MPas, and setting the pitch diameter of the hollow-like particle in the 
above-mentioned filler as 5mm or less. 

[Claim 3] It is the frame structure of the car body characterized by preparing the filler in the frame 
structure of a car body according to claim 1 or 2 in a part of periphery edge [ at least ] of a frame 
cross section. 

[Claim 4]. The frame structure of the car body to which thickness of a filler is characterized by being 
set as 2-20mm in the frame structure of a car body according to claim 3. 

[Claim 5] A filler is the frame structure of the car body characterized by being prepared in the part of 
the side which compressive stress generates by this bending moment in the cross section of the frame 
on which the bending moment acts in the frame structure of a car body according to claim 3 or 4 at 
the time of a car-body collision. 



[Translation done.] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgLejje?u=http%3A%2F%2Fww^ 20.07.2005 



JP,2001-088740,A [DEi^ED DESCRIPTION] 4^ Seite 1 



* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused 1^ the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field about the fi-ame structure of the 
car body in cars, such as an automobile. 

[0002] 

[Description of the Prior Art] That in which the firame cross section was formed in the shape of a 
closed section, for example like a center pillar of two panel material (they are an outer panel and an 
inner panel at a center pillar) is known well, and reinforcement and rigidity prepare a reinforcement 
and he is trying to reinforce with a required part between both the above-mentioned panel material 
especially as this kind of the firame structure conventionally. And in such the fi-ame structure, in 
order to attain fiirther improvement-ization of reinforcement, rigidity, striking-energy absoiptivity, 
etc., it is cpnunon to increase the board thickness of the above-mentioned panel material or a 
reinforcement, or to add a new reinforcement, 

[0003] On the other hand, attaining improvement-ization of fi-ame reinforcement is proposed by 
carrying out foaming restoration of the filler which becomes the space surrounded by the closed 
section member which forms a frame cross section in the shape of a closed section fi-om urethane 

foam as shown in JP,63-23 1913,A. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in recent years, it is required that the fiiel 
consumption engine performance should be raised, and in order to fill this demand, it is necessary to 
make a car body lightweight. However, it is difficult like **** to be unable to lightweight-ize a car 
body but to raise both the fiiel consumption engine performance and collision safety by the approach 
of increasing the board thickness of panel material or a reinforcement. 

[0005] Then, it is possible [ it ] to attain improvement-ization of collision safety making the space 
surrounded by the closed section member carry out foaming restoration of the filler which consists of 
lightweight urethane foam etc. like the above-mentioned example of a proposal (JP,63-231913,A), 
lightweight-izing a car body. 

[0006] However, if the filler which consists of the above-mentioned larethane foam etc. has the 
above high deformability to some extent to an operation of impacting vehicle force and such a filler 
is used, since an impact load will distribute to the closed section member of the perimeter, will be 
hard to be transmitted from a load input point and it will deform a frame greatly locally in a load 
input point or its near, it has the problem that it cannot ftilly raise endergonic. 
[0007] Moreover, in order to make it raise productivity and lightweight as it does not become the 
lack of restoration by dispersion in the amoimt of fillers etc. in case foaming restoration of the filler 
is carried out Although it is desirable to make the expansion ratio of a filler high, if it is going to 
make this expansion ratio high It is in the inclination for a foaming pore diameter to become large, 
for this reason, the substantial touch area of a filler and a closed section member becomes small by 
big pore, and it becomes diflBculty fiirther to make the closed section member of that perimeter 
distribute an impact load from a load input point. Endergonic improvement-ization will become 
difficult, if this is also the same as when the interior mixes into a filler hollow-like particles, such as 
a glass bead which is hollow, and the particle diameter tends to be enlarged and it is going to attain 
lightweight-izing and improvement-ization of productivity. 
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[0008] This invention is made in view of this point, and the place made into the purpose is in what it 
is going to raise the fiiel consumption engine performance, and collision safety for certainly, raising 
the productivity of a car body by elaborating the filler to the fi:ame structure of the car body with 
which the filler was filled up into the space surrounded by the closed section member as mentioned 
above. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, at least one side of 
average compressive strength's being 4 or more MPas about a filler and the maximum flexural 
strength being 10 or more MPas shall be filled with this invention, and the average foaming pore 
diameter (or pitch diameter of the hollow-like particle in a filler) of this filler was set as 5mm or less. 

[0010] By invention of claim 1, it has the closed section member which fonns a part office cross 
section [ at least ] in the shape of a closed section, and, specifically, a filler is aimed at the fi-ame 
structure of the car body by which foaming restoration was carried out to the space surrounded by 
this closed section member. 

[001 1] And the above-mentioned filler shall fill at least one side of average compressive strength*s 
being 4 or more MPas and the maximum flexural strength being 10 or more MPas, and the average 
foaming pore diameter of the above-mentioned filler shall be set as 5mm or less. 
[0012] The closed section member of the perimeter can be made to distribute the force of joining the 
part locally, through a filler by making the part (part to buckle) which bends under the effect of an 
impact load in a closed section member, and advances into the closed section inside by the above- 
mentioned configuration correspond, and carrying out foaming restoration of the filler, it can control 
that the part bends, or striking energy is effectively absorbable, making it bend. And about the 
above-mentioned filler, the amoimt of energy-absorbing of a firame also increases as the average 
compressive strength (the maximum flexural strength) of a filler becomes large, but average 
compressive strength could be 4 or more (the maximxim flexural strength is 1 0 or more MPas) MPas 
because the increment degree of the amount of energy-absorbing would be saturated, if average 
compressive strength was set to 4 or more (the maximum flexural strength is 10 or more MPas) 
MPas. That is, even when it could control to the maximum extent, and the maximum flexural 
strength was 10 or more MPas and a frame transforms locally greatiy that a frame will deform 
locally and crushing of a cross section will arise if average compressive strength is 4 or more MPas, 
it can prevent that control the crack of a filler and a frame breaks in brittleness to the maximum 
extent. Consequentiy, if the filler which fills at least one side of average compressive strength's being 
4 or more MPas and the maximum flexural strength being 10 or more MPas is used, the amount of 
energy-absorbing near maximum is obtained, and collision safety can be raised. And since the 
average foaming pore diameter of a filler is set as 5mm or less, the substantial touch area of a filler 
and a closed section member can be maintained good, and the closed section member of the 
perimeter can be made to distribute an impact load certainly from a load input point. On the other 
hand, a filler can be made lightweight, while being able to prevent generating with insufficient 
restoration by dispersion in the amoxmt of fillers etc. if comparatively many foaming agents with a 
small particle size are mixed even if it does not enlarge a foaming pore diameter. Therefore, 
lightweight-izing of a car body and improvement-ization of collision safety can be attained certainly, 
raising the productivity of a car body. In addition, "average compressive strength" says the average 
reinforcement in the range whose amoimt of displacement (amoimt of compression) is 0-8mm when 
a compressive load is applied from an one direction at the rate of 10 mm/min to what processed the 
filler into the one-side 30mm cube. It sets in the cross section of the arbitration in the filler after 
foaming, and "the average foaming pore diameter of a filler" is 2 5.6cm. When 1 1 in the foaming 
pore which exists within the limit (a configuration is arbitration) are chosen from the largest thing, 
the average of the pore diameter of 1 1 pieces is said. 

[0013] In invention of claim 2, it has the closed section member which forms a part of firame cross 
section [ at least ] in the shape of a closed section, and is aimed at the frame structure of the car body 
with which the filler with which the hollow-like particle was mixed in the space surrounded by this 
closed section member was filled up, 

[0014] And the above-mentioned filler shall fill at least one side of avmige compressive strength's 
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being 4 or more MPas and the maximum flexural strength being 10 or more MPas, and the pitch 
diameter of the hollow-like particle in the above-mentioned filler shall be set as 5mm or less. 
[0015] Like the case where foaming restoration of the filler is carried out, since the pitch diameter of 
a hollow-like particle is set as 5mm or less by this invention, the substantial touch area of a filler and 
a closed section member can be maintained good, and collision safety can be raised by it. On the 
other hand, if many hoUow-like particles of a minor diameter are mixed even if it does not enlarge 
the pitch diameter of a hollow-like particle so much, lightweight-izing and productivity drive-ization 
can be attained. Therefore, the same operation effectiveness as claim 1 is acquired. In addition, it sets 
m the cross section of the arbitration of a filler, and "the pitch diameter of a hollow-like particle" is 2 
5.6cm. When 1 1 in the hollow-like particle which exists inside are chosen fix>m the largest thing, the 
average of the particle diameter of 1 1 pieces is said. 

[0016] In invention of claim 3, the filler shall be prepared in claim 1 or invention of 2 in a part of 
periphery edge [ at least ] of a fi-ame cross section. 

[0017] By this, even if there is no filler in the whole fi-ame cross section, by preparing a filler in the 
periphery edge of a fi-ame cross section, it can reinforce effectively, and moreover, there are few 
amounts of fillers, and it ends, and can lightweight-ize further. Moreover, although the reinforcement 
effectiveness is no longer acquired fully unless it secures the substantial touch area of a filler and a 
closed section member especially when a filler does not spread on a part of frame cross section in 
this wa.y, in this invention, the substantial touch area of a filler and a closed section member can be 
maintained good, and collision safety can fully be raised. 

[001 8] In invention of claim 4, the thickness of a filler shall be set as 2-20mih in invention of claim 

[0019] Since possibility of becoming the lack of restoration by dispersion in the amount of fillers etc. 
will become high while lightweight-ized effectiveness becomes small if larger than 20mm while 
hardly changing to the case where the packing effect of a filler will be low and will not fill up a filler 
with carrying out like this if the thickness of a filler is smaller than 2mm, it has been set as 2-20mm. 
[0020] In invention of claim 5, the filler shall be prepared in the part of the side which compressive 
stress generates by this bending moment in the cross section of the frame on which the bending 
moment acts at the time of a car-body collision in claim 3 or invention of 4. 
[0021] By this, even if a part of frame cross section has a filler, the reinforcement effectiveness by 
the filler can be demonstrated to the maximum extent, and it can control good that a frame bends 
[0022] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based 
on a drawing. Drawing 1 shows the automobile car-body 1 whole configuration equipped with the 
center pillar 2 (frame) to which the frame structure concerning the operation gestalt of this invention 
was applied. This center pillar 2 is prolonged in the abbreviation vertical direction in the cross- 
direction abbreviation center section of the right-and-lefl both-sides section of a car body 1, that 
upper limit section is joined to the roof side rail 3 prolonged in a cross direction in the right-and-left 
both-sides section of the vehicle room roof section, and the lower limit section is joined to the side 
sill 4 prolonged in a cross direction in the right-and-left both-sides section of the vehicle room floor 
section. And even if the filler 1 1 (refer to drawing 2 and drawing.3 ) is formed in the beltiine section 
of the above-mentioned center pillar 2 thru/or its near like the after-mentioned and an impact load As 
is inputted at the time of the side impact of a car body 1, he is trying to control the beltiine section 
breaking and advancing into a vehicle room side. In addition, five are a front pillar among drawing 
1 , and 6 is a rear pillar. 

[0023] The above-mentioned center pillar 2 is equipped with the reinforcement 14 which consists of 
a steel plate prepared in the center pillar 2 cross section (frame cross section) while the outer panel 
12 which consists of a steel plate located in a car-body outside, the inner panel 13 which consists of a 
steel plate located in the car-body inside, and this outer panel 12 and the inner panel 1 3 as shown in 
drawing.2 and drawing 3 . Respectively, this outer panel 12, the inner panel 1 3, and the 
reinforcement 14 have flanges 12a, 12a, 13a, 13a, 14a, and 14a in that right-and-left both-sides 
section (car-body 1 order both-sides section), and are mutually unified by these each flanges 12a and 
13a and 14a being joined by spot welding. That is, the above-mentioned outer panel 12 and a 
reinforcement 14 are closed section members which form a part of periphery edge (car-body lateral 
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part) of center pillar 2 cross section in the shape of a closed section, and the inner panel 13 and a 
reinforcement 14 are closed section members which form the car-body inside section of the core of 
center pillar 2 cross section, and a periphery edge in the shape of a closed section. And as for both 
the outer panel 12 and the reinforcement 14, the space between nothing and its both is also making 
the shape of a cross-section abbreviation KO character for the shape of a cross-section abbreviation 
KO character. 

[0024] In the beltline section of the above-mentioned center pillar 2 thru/or its near, foaming 
restoration of the filler 1 1 which consists of an epoxy resin is carried out in the space between the 
outer panel 12 and a reinforcement 14 (space surrounded by the closed section member). That is, 
only the part (it is a car-body outside fix>m the neutral axis of a center pillar 2) of the side which 
compressive stress generates by the bending moment which originates in the near part into which it . 
is a part of periphery edge not in the whole inside of center pillar 2 cross section but in that cross 
section, and the above-mentioned impact load As is inputted, or its impact load As, and acts on a 
center pillar 2 is filled up with this filler 1 1, and it is making the shape of a cross-section 
abbreviation KO character. While ttie average compressive strength of the above-mentioned filler 1 1 
is set as 4 or more (preferably 5 or more MPas) MPas, the maximum flexural strength is set as 10 or 
more (preferably 60 or more MPas) MPas. It can control fliat the beltline section of a center pillar 2 
will deform this locally, and crushing of a cross section will produce it even if the above-mentioned 
impact load As is inputted into a center pillar 2 if average compressive strength is 4 or more MPas to 
the maximum extent. Even when the maximum flexural strengtti was 10 or more MPas and a center 
pillar 2 deforms greatly locally even if It is because it can prevent that control the crack of a filler 1 1 
and a center pillar 2 breaks in brittieness to the maximum extent, and is because average 
compressive strengtii is set to 5 or more MPas and 60 or more MPas, then the effectiveness of those 
can obtain the maximum flexural strength more stably. In addition, the above-mentioned average 
compressive strength says the average reinforcement in the range whose ambxmt of displacement 
(amoxmt of compression) is 0-8mm, when a compressive load is applied from an one direction at the 
rate of 10 mm/min to what processed the filler 1 1 into the one-side 30mm cube (refer to drawing^ ). 
[0025] As the above-mentioned filler 1 1 is typically shown in drawingj4 (a), it has the foaming pores 

I la and 11a of a large number produced by foaming, and - in that interior, and this average foaming 
pore diameter is set as 5mm or less (preferably 4mm or less). This is because the substantial touch 
area of a filler 1 1 and the outer panel 12 does not decrease so much by foaming pore 1 la, so 
collision safety can be certainly raised like the after-mentioned so that it may imderstand, if it 
compares with dra>ying 4 in the case of being larger than 5mm (b) if an average foaming pore 
diameter is 5mm or less. In addition, it sets in the cross section of the arbitration in the filler 1 1 after 
foaming, and the average foaming pore diameter of the above-mentioned filler 1 1 is 2 5.6cm. When 

I I in foaming pore 11a which exists within the limit (a configuration is arbitration) are chosen from 
the largest thing, the average of the pore diameter of 1 1 pieces is said. 

[0026] Next, how to assemble the above-mentioned center pillar 2 is explained. First, as shown in 
drawing^ (a), the filler 10 in the condition of not foaniing processed in the shape of a sheet is stuck 
and set to the predetermined part of outer panel 12 side face of a reinforcement 14. The foaming 
agent and the curing agent are mixed in the filler 10 in this condition of not foaming, and as for this 
foaming agent, that particle size (generally, as particle size of a foaming agent is made small, an 
average foaming pore diameter becomes smaller) and amount of mixing are set up so that the 
average foaming pore diameter of the filler 1 1 after foaming hardening may be set to 5mm or less (in 
addition, the ingredient and foaming conditions of a foaming agent can also adjust an average 
foaming pore diameter). 

[0027] Then, as shown in drawing 5 (b), the reinforcement 14 which stuck the above-mentioned 
filler 10 is set to the outer panel 12, and both flange 12a and 14a are joined by spot welding. And as 
shown in drawing. 5 (c), the assembly of a center pillar 2 is completed by setting the inner panel 13 to 
die above-mentioned reinforcement 14, and joining flange 13a of this inner panel 13 to flange 14a of 
a reinforcement 14 by spot welding. 

[0028] Subsequentiy, after completing the assembly of the car-body 1 whole, the car body 1 is made 
immersed in electrodeposted liquid, and electropainting is performed, and it supplies for 35 minutes 
in 1 80-degree-C ambient atmosphere after that, and the electropainting is dried (the minimum 
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temperature of a center pillar 2 becomes about 150 degrees C). And apply car-body sealer, supply for 
20 minutes in 140-degree-C ambient atmosphere, and the car-body sealer is dried (the temperature of 
a center pillar 2 is about 100 degrees C). The second painting is performed, it supplies for 40 minutes 
in 140-degree^C ambient atmosphere, and the second painting is dried (it means that the center pillar 
2 was heated for 20 minutes at 140 degrees C). Then, subsequently A top coat is performed, it 
supplies for 40 minutes in 140-degree-C ambient atmosphere, and the top coat is dried (it means that 
the center pillar 2 was heated for 20 minutes at 140 degrees C). Foaming restoration is completely 
carried out between the outer panel 12 and a reinforcement 14 by heating the above-mentioned filler 

1 0 with that desiccation heat at the time of desiccation of this electropainting etc. Thus, since 
foaming hardening of the filler 10 in the condition of not foaming is carried out with desiccation 
heat, such as electropainting, it is not necessary to establish a foaming process separately, and 
productivity can be raised. In addition, while foaming of the above-mentioned filler 10 is completed 
at the desiccation process of electropainting, one half extent hardens, and the remainder hardens at 
the desiccation process of the second painting and a top coat (at the desiccation process of car-body 
sealer, flae temperature of a center pillar 2 is too low, and a filler 10 is hardly hardened). 

[0029] When a side impact is made to the above-mentioned car body 1 , the big force which has bent 
in the beltline section of the outer panel 12 in a center pillar 2 according to the impact load As 
(buckling), and is going to advance into the cross-section inside may act locally. However, even if 
such force acts on the outer panel 12, a perimeter can be made to distribute that force through a filler 

1 1 with this operation gestalt. Since the average foaming pore diameter of a filler 1 1 is set as 5mm or 
less at this time, the substantial touch area of a filler 1 1 and the outer panel 12 can be maintained 
good, and the outer panel 12 of that perimeter can be made to distribute an impact load certainly 
from a load input point. And since the average compressive strength of the filler 1 1 is set as 4 or 
more MPas and the maximum flexural strength is set as 10 or more MPas, the amount of energy- 
absorbing near maximum is obtained, and it can control that a center pillar 2 bends to the maximum 
extent. On the other hand, although the filler 1 1 is formed only between not the whole inside of 
center pillar 2 cross section but the outer panel 12, and the reinforcement 14, since the bending 
moment of buckling initiation hardly changes to the case where it prepares in [ whole ] center pillar 2 
cross section, it can absorb striking energy efifectively by the small fill. Moreover, a filler 1 1 can be 
niade lightweight, while being able to prevent generating with insufficient restoration by amount 
dispersion of a filler 10 etc. and being able to make a need part carry out foaming restoration of the 
filler 1 1 completely, if comparatively many foaming agents with a small particle size are mixed in 
the filler 10 in the condition of not foaming. Therefore, lightweight-izing of a car body 1 and 
improvement-ization of collision safety can be attained certainly, raising the productivity of a car 
body 1. 

[0030] Here, as for the average foaming pore diameter of a filler 1 1, in the above-mentioned 
operation gestalt, it is desirable that it is 0.1mm or more. Namely, although the maximum bending 
moment value which the substantial touch area of a filler 1 1 and the outer panel 12 is maintained 
good, and a center pillar 2 can pay becomes large so that an average foaming pore diameter is small . 
If an average foaming pore diameter is smaller than 0.1mm, while it will become difficult for the 
particle diameter of a foaming agent to become small too much, and to knead a foaming agent in the 
filler 10 in the condition of not foaming It is because a pore diameter may become large on the 
contrary by spacing between foaming agent particles becoming small, and two or more foaming pore 
11a being connected at the time of foaming. 

[003 1] Moreover, as for at least the reinforcement (tensile strength, proof stress) and rigid one side 
of the above-mentioned reinforcement 14, it is desirable to set up more than the outer panel 12 and 
an EQC. That is, if both both [ reinforcement and / rigid ] 14 are smaller than the outer panel 12, 
when the beltline section of the outer panel 12 tends to bend and it is going to advance into the cross- 
section inside Although a reinforcement 14 will carry out buckling distortion locally and the outer 
panel 12 will advance into the cross-section inside with a filler 1 1 Thus, if at least the reinforcement 
and rigid one side of a reinforcement 14 are the outer panel 12 and more than equivalent, the 
penetration (bend) to the cross-section inside of the outer panel 12 can be controlled much more 
certainly. 

[0032] Furthermore, as for the amount of clearances between the outer panels 1 2 and reinforcements 
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14 in the filler 1 1 above-mentioned packing fraction (thickness of a filler 1 1), it is desirable to set it 
as 2min or more (preferably 3mm or more). Although the maximum bending moment value which a 
centCT pillar 2 can pay becomes large so that the above-mentioned amount of clearances is small, 
when this is not filled up with a filler 1 1, it is because it will hardly change to the case where the 
packing effect of a filler 1 1 is low and is not filled up with a filler 1 1 if the above-mentioned amount 
of clearances is smaller than 2mm when filled up with a filler 1 1. On the other hand, since possibUity 
of becoming the lack of restoration by amount dispersion of a filler 10 etc. becomes high while 
lightweight-ized effectiveness will be small and will become disadvantageous in respect of cost, if 
larger than 20mm, as for the above-mentioned amoxmt of clearances, it is desirable to set it as 20mm 
or less. 

[0033] Moreover, it is desirable to prepare the adhesives layers (car-body sealer etc.) which have the 
shear bonding strength of 3 or more MPas at least in the part between the above-mentioned filler 1 1 
and the outer panel 12. While this can make the outer panel 12 distribute certainly the force in which 
it is added locally, by the perimeter through a filler 1 1 The maximum bending moment value which a 
center pillar 2 can pay by the adhesives layer can be raised effectively, moreover, when at least the 
reinforcement and rigid one side of a reinforcement 14 are used as the outer panel 1 2 like **** more 
than an EQC It is because advancing into the cross-section inside cannot be jutted out over a cross- 
section outside, either but the outer panel 12 can prevent effectively that the outer panel 12 bends. 
And if you may make it filler 1 1 the very thing have the shear bonding strength of 3 or more MPas to 
the outer panel 12 and it carries out like this instead of preparing an adhesives layer, it can be 
managed even if it does not prepare an adhesives layer separately, and the above-mentioned 
effectiveness will be acquired easily. Thus, when pasting up a filler 1 1 and the outer panel 12, if the 
average foaming pore diameter of a filler 1 1 is larger than 5mm (when it is made for especially filler 
1 1 the very thing to have shear bonding strength), the above adhesion effectiveness will no longer be 
acquired, without obtaining sufficient adhesive strength, but if it is made 5mm or less like the above- 
mentioned operation gestalt, the above-mentioned adhesion effectiveness will be acquired to the 
maximum extent. In addition, you may make it prepare an adhesives layer at least not only in 
between a filler 1 1 and the outer panels 12 but in the part between a filler 1 1 and the inner panel 13. 
[0034] In addition, as for the above-mentioned filler 1 1, in center pillar 2 longitudinal direction, it is 
desirable to fill up the range of 15% or more of die length to the die length during the load 
supporting point of a center pillar 2 (between the lower limit sections joined to the upper limit 
section joined to the roof side rail 3 and a side sill 4). That is, although the amount of energy- 
absorbing increases as the restoration range of a filler 1 1 becomes large, abbreviation saturation is 
carried out at 1 5% to the die length during a load supporting point. Therefore, if the range of 1 5% or 
more of die length is filled up, the amount of energy-absorbing near abbreviation maximum will be 
obtained. 

[0035] in addition - tiie above-mentioned operation gestalt - a filler 11- average compressive - 
strength - 4 or more (preferably 5 or more MPas) MPas - and although the maximum flexural 
strength should be set as 10 or more (preferably 60 or more MPas) MPas, 4 or more (preferably 5 or 
more MPas) MPas or the maximum flexural strength has good average compressive strength also as 
what was set as 10 or more (preferably 60 or more MPas) MPas. Even if such, collision safety can 
fully be raised. And the filler 1 1 with w;hich it filled up between the outar panel 12 and the 
reinforcement 14 is constituted from two-layer [ by the side of the outer panel 12 and a 
reinforcement 14 (impacting- vehicle-force input side) (anti-impacting- vehicle-force input side) ], 
average compressive strength arranges the thing of 4 or more (preferably 5 or more MPas) MPas to 
the outer panel 12 side, and you may make it the maximum flexural strength arrange the thing of 1 0 
or more (preferably 60 or more MPas) MPas to a reinforcement 14 side. If it carries out like this, the 
compressive load which acts on the outer panel 12 side directly, and the bending load which acts on 
a reinforcement 14 side can be effectively paid with the filler 1 1 of each class, respectively, the most 
effective property can be given to each of that filler 1 1, and efficient reinforcement can be 
performed. 

[0036] Moreover, a filler 1 1 does not necessarily need to be foam, and when it is not foam, it can 
attain lightweight-izing and productivity drive-ization like foam by mixing hollow-like particles 
whose interior is hollow, such as a glass bead and resin mold goods, into a filler 1 1 . And even in this 
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case, if the pitch diameter (the average of that particle diameter of 1 1 pieces is said when 1 1 in the 
hollow-like particle whose 5.6cm exists within the limit (a configuration is arbitration) of 2 in the 
cross section of the arbitration of a filler 1 1 are chosen fix)m the largest thing) of a hollow-Uke 
particle is set as 5mm or less, tfie same operation effectiveness as the above-mentioned operation 
gestalt will be acquired. 

[0037] Furthermore, with the above-mentioned operation gestalt, although foaming restoration of the 
filler 1 1 was carried out only between the outer panel 12 and the reinforcement 14, when it may be 
made to cany out foaming restoration also between the inner panel 13 and a reinforcement 14 and 
there is no reinforcement 14, it may be made to carry out foaming restoration of the filler 1 1 between 
the outer panel 12 and the inner panel 13. 

[0038] In addition, with the above-mentioned operation gestalt, although the fi-ame structure of this 
invention was applied to the center pillar 2, it is apphcable also to pillar members other than center 
pillar 2 (the above-mentioned fi-ont pillar 5 and rear pillar 6), Moreover, in addition to this, it is 
applicable to the frame member (a frontside frame, a rear side frame, the above-mentioned roof side 
rail 3, side-sill 4 grade) prolonged in a cross direction in the right-and-left both sides of a car body 1, 
the connection members (cross member etc.) which connect the frame member of these right and 
left, the reinforcement member of the door body section, the reinforcement members (bumper 
reinforcement etc.) of bumpers (impact bar etc.), etc, and when it is going to control that the frame 
on which the bending moment acts according to the impact load Af at the time of the protrusion, the 
impact load Ar (refer to drawing 1 ) at the time of back **, etc. bends What is necessary is just to 
form a filler 11 in the part of the side which compressive stress generates by the above-mentioned 
bending moment at least at the periphery edge of the frame cross section like the center pillar 2 of 
the above-mentioned operation gestalt (the periphery edge perimeter of a frame cross section is 
sufficient). When it is going to absorb striking energy effectively, making a frame also witihi the 
whole sufficient frame crosis section bend, a filler 1 1 may be formed in the part of the side which 
tensile stress generates by the bending moment in a frame cross section. 
[0039] 

[Example] Next, the example carried out concretely is explained. 

[0040] first -- the filler (that is, - not the condition with which it filled up in the frame cross section 
but the filler itself) itself - the - fimdamental ~ physical and a mechanical property were 
investigated. That is, about six kinds of ingredients shown in Table 1, while investigating the 
consistency respectively, it asked for average compressive strength and the maximum flexural 
strength by trial. In addition, the above-mentioned consistency investigated the value in a room 
temperature (about 20 degrees C) also about which ingredient. 

[0041] aluminum foam used [ that whose degree of hardness of foaming urethane resin is 8kg/cm2 ] 
the reinforcing materials with a thickness of Inmi made from a steel plate (at below SPCC; and this 
example, all steel plates are SPCC) by whom, as for a reinforcement, rod-like aluminum material is 
genially prepared for aluminum lump for a pine in wood in a frame cross section for aluminum 
foam among each ingredient of Table 1 , respectively. 

[0042] In addition, the consistency of the above-mentioned reinforcement is computed as a 
conversion consistency in a frame from the reinforcement weight arranged in the frame cross section 
as shown in itamngj mentioned later, and the volume of the frame corresponding to this 
reinforcement arrangement part. Moreover, about the average compressive strength and the 
maximum flexural strength of a reinforcement, the value was too low all to measure in them in the 
average compressive strength of urethane foam, and a Ust. 
[0043] 
[Table 1] 
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[0044] As the simple substance compression test for investigating the average compressive strength 
of each filler was the following, it was performed. That is, as the test specimen of each ingredient 
was processed into one-side a 30mm cube, a test piece was produced, respectively, a compressive 
load was applied at the rate of 1 0 mm/min and drawing. 6 was typically shown firom an one direction 
to this, the amount of displacement (amount of compression) made this the average compressive 
strength of a filler in quest of the average load in the range which is 0-8mm. 
[0045] Moreover, as the simple substance bending test for investigating the maximum flexural 
strength of each filler was the following, it was performed. That is, the three-point bending test was 
performed in the so-called autograph by processing the test specimen of each ingredient into plate- 
Uke [ with a width-of-face / of 50mm / x die-length / of 1 50mm / x thickness of 1 0mm ], producing a 
test piece, respectively, setting distance between the supporting points to 80mm, and pressing the 
center at the rate of 10 mm/min by the indento: of R8 about the test piece of each filler. And the 
maximum flexural strength of each filler was computed ft-om the load-displacement diagram. 
[0046] As a consistency of the filler with which it is filled up in the fi-ame cross section of a car-body 
fi-ame, three or less 1 .0 g/cm is suitable, and preferably, if it is three or less 0.6 g/cm, lightweight- 
ized effectiveness is fiirther expectable fi-om the data of the consistency of each filler of the above- 
mentioned table 1 and cost, li^tweight-ized effectiveness, etc. 

[0047] Next, the building envelope of the predetermined part of a fi^e was filled up with each 
above-mentioned filler, and the trial of a firame which mainly evaluates a energy-absorbing property 
was performed. 

[0048] First, as panel material which constitutes a fi-ame, the steel plate of 1mm of board thickness 
was used. 292Ns /of tensile strength of this steel plate were [ mm ] 2, 147Ns /of yield points were 
[ mm ] 2, and elongation was 50.4%. 

[0049] Using the above-mentioned steel plate, as shown in dXAym&J. , the panel material Po of the 
shape of a cross-section KO character which carried out opening, and the plate-like panel material Pi 
were combined in the shape of a piece hat, and in 60mm pitch, one side performed spot welding and, 
finally assembled about the polymerization part Lf (flange). 

[0050] In addition, as an imaginary line showed drawin g 7 , in the case of what arranged 
Reinforcement Rf in the fi-ame cross section, the ingredient of this reinforcement Rf used the same 
thing as the ingredient of the panel material Pi and Po of Frame FR. In this case, after putting 
between the flange (polymerization part Lf) of both the panel material Pi and Po, both the flanges 
(un-illustrating) of Reinforcement Rf were made into the three-sheet pile, and were assembled by 
spot welding, 

[0051] The building envelope of the predetermined part of the above-mentioned firame FR was filled 
up with each filler of Table 1 , respectively, various kinds of mechanical tests were performed, and 
the relation between average compressive strength or the maximum flexural strength, and endergonic 

was investigated. 

[0052] First, the static three-point bending test of a fi-ame was carried out. Pjrawing_8 is the 
explanatory view showing typically the testing device which performs the static three-point bending 
test of Frame FR. Moreover, drawing 9 is the explanatory view expanding and showing the 
important section of this static tripartite bending testing device. 

[0053] As it is filled up with Filler S covering Ef=50-300nmi die length in the cross section of the 
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frame FR of the predetermined die length equipped with the cross-section configuration shown as a 
continuous line in drawing 7 , and a static load Ws is added in the center of Frame FR through 
Indenter Ma and it is shown in drawing 10 with a universal testing machine, it is a load in the range 
of the 0-45mm amount of displacement - The variation rate was measured and the amount of static 
energy-absorbing was calculated. 

[0054] The above-mentioned test result is shown in the graph of drawing 11 - d rawing 14 , First, 
drawing 1 expresses the relation between filler mass and the amount of energy-absorbing. In this 
drawing 11 , the case where the black dot mark (-) was filled up with wood, and the black square 
mark (**) is filled up with epoxy resin A, respectively is shown, and the white trigonum mark (**) 
shows the case where a steel plate reinforcement (1 .0mm of board thickness) is prepared in a frame 
cross section. In addition, a white round mark (O) shows the case of the steel plate of 1 .6mm of 
board thickness by reference. 

[0055] Also in any of wood and epoxy resin A, the restoration mass of Filler S took for mcreasing, 
absorbed energy b^ame high, and where the firame part supported with both the supporting points' 
Ms of a testing device is crushed, maximum was shown, so that this graph ( drawing 1 1 ) might 
show well. Moreover, only compared with the case of having prepared the reinforcement, when the 
fillers S, such as wood and an epoxy resin, are used, although the equivalent amount of energy- 
absorbing is obtained, it ends with far small restoration mass, 

[0056] Thus, only compared with the case of havmg formed Reinforcement Rf, it has checked that 
endergonic [ of Frame FR ] improved sharply by being filled up with Filler S in a frame cross 
section. 

[0057] Moreover, dravdng_12 is what showed the relation between the average compressive strength 
of Filler S, and the amoimt of energy-absorbing, and the axes of abscissa of a graph are logarithmic 
scale. In this measurement, the restoration die length Ef of each filler S was set to 50mm. When 
restoration die length is the following to this extent. Filler S hardly receives a bending operation and, 
as for endergonic [ the ], fimctionality with compressive strength becomes very strong. In addition, 
in drawing_12 , it is shown that al point, a2 point, a3 point, a4 point, and a5 point are data about 
urethane resin, aluminimi foam, wood, and epoxy resin A and aluminum lump, respectively. 
[0058] The amount of energy-absorbing also increases as the average compressive strength of Filler 
S becomes large, so that the graph of this dewing 12 may show well, but if average compressive 
strength is set to 4 or more MPas, the increment degree of the amount of energy-absorbing of Frame 
FR will be saturated. If it puts in another way and average compressive strength will be 4 or more 
MPas, the amoxmt of energy-absorbing almost near maximum can be obtained. 
[0059] If average compressive strength is especially set to 5 or more MPas, the increment degree of 
the amount of energy-absorbing of Frame FR is stabilized more, is saturated, is stabilized more and 
can obtain the amount of energy-absorbing near maximum. 

[0060] Furthermore, drawing 13 is what showed the relation between the maximum flexural strength 
of Filler S, and the amount of energy-absorbing, and drawing 1414 expands and shows the part of 
the 80 or less MPa of the maximum flexural strength in the graph of drawing 13 . In this 
measurement, the restoration die length Ef of each filler S was set to 100mm, If restoration die 
length increases to about 100mm, the flexural strength of a filler will also come to contribute to the 
endergonic improvement in Frame FR greatiy. In addition, in drawing 13 and diawingJL4 , it is 
shown that b 1 point, b2 point, b3 point, and b4 point are data of aluminum foam and epoxy resin A, 
wood, and aluminum lump, respectively. 

[0061] The amount of energy-absorbing also increases as the maximum flexural strength of Filler S 
becomes large, so that these graphs may show well, but if the maximum flexural strength is set to 10 
or more MPas (refer to drawirig 14 especially), the increment degree of the amount of energy- 
absorbing of Frame FR will be saturated. If it puts in another way and the maximum flexural strength 
will be 10 or more MPas, the amount of energy-absorbing almost near maximum can be obtained. 
[0062] If the maximum flexural strength is especially set to 60 or more MPas, the increment degree 
of the amount of energy-absorbing of Frame FR is stabiHzed more, is saturated, is stabilized more 
and can obtain the amoimt of energy-absorbing near maximum. 

[0063] In the above static endergonic trial, when not filling up with the filler in the frame cross 
section, as shown in drawing 15 , Frame FR deforms greatiy locally by the input point of Load Ws. 
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On the other hand, when filling up with the filler in the fi^e cross section, as shown in drawing.l6 , 
the input load Ws will be distributed on the outskirts of a packing fraction of Frame FR throu^ the 
filler S with which it filled up in the range of not only an input point but the die length Ef. That is, it 
will reach far and wide and deform, without big deformation producing a frame locally by filling up 
the interior with Filler S. Thereby, it is thought ttiat absorbed energy also increases by leaps and 
bounds. 

[0064] In addition, when the amount of energy-absorbing of ttie simple substance of the filler S at 
this time was calculated by count, it was 7% or less of general absorption energy. Also from this, the 
endergonic improvement by being filled up with Filler S in Frame FR can understand that the load 
dispersion effect by Filler S has contributed very greatly rather than endergonic [ of the filler S 
itself]. 

[0065] Moreover, in the graph of drawing 11 , especially about the frame filled up with the wood in 
which the upper limit of the amount of energy-absorbing is shown, when visual observation of the 
condition of the firame after a trial was carried out, the frame part supported with both the supporting 
points Ms of a testing device was in the condition of having been crushed nearly completely. That is, 
the greatest energy-absorbing in this frame FR is considered to be what is depended on crushing of 
the supporting section by this supporting point Ms. Therefore, it can be said that the role of Filler S 
is in making a supporting-point part distribute the input load Ws in this case. 
[0066] Furthermore, about each frame which filled up each filler with restoration die-length 
Ef=50mm, respectively, when visual observation of the crushing condition of the frame cross section 
after a trial was carried out, the frame cross section is destroyed by the load input point nearly 
completely, and, on the other hand, the frame cross section was seldom destroyed by what has 
endergonic [ comparatively high ] (an epoxy resin, wood, and aluminum lump) by the load input 
point what has endergonic [ comparatively low ] (only a reinforcement Rf urethane resin and 
aluminum foam). 

[0067] The compressive strength of Filler S had contributed greatly, as mentioned above, the amount 
of energy-absorbing increased as the average compressive strength of Filler S increased, crushing of 
the frame cross section in this load input point was saturated with about 4 MPa(s), was stabilized 
more and saturated witfi about 5 MPa(s) (refer to drawing 12 ). 

[0068] From this, if crushing of a cross section has influenced the energy-absorbing engine 
perfomiance of a frame greatly and a cross section collapses, stress concentration will arise, local 
deformation is accelerated, a crease of Frame FR is invited, and it is considered that it becomes 
impossible to secure sufficient amount of energy-absorbing. 

[0069] Since the compressive load to the filler S with which it filled up in Frame FR acts especially 
on a load input side directly, as for the average compressive strength of Filler S, it is desirable to be 
maintained by the value (4 or more MPas) which is sufficient for preventing crushing of the above- 
mentioned cross section especially in a load input side. 

[0070] Moreover, as mentioned above, if the restoration die length Ef of Filler S becomes long more 
than fixed, even if the average compressive strength of Filler S is almost equivalent, a difference will 
arise in endergonic. When the restoration die length Ef of Filler S was set to 100mm and visual 
observation of the cross section of a frame where the amount of energy-absorbing was filled up with 
comparatively low epoxy resin A was carried out, the crack had arisen in the filler (epoxy resin). To 
this crack, the maximum flexural strength had influenced greatly, the amount of energy-absorbing 
increased as this maximum flexural strength became high, it was saturated with about 10 MPa(s), 
and it was stabilized more and saturated with about 60 MPa(s) (refer to drawing 13 and drawing 14 ). 

[0071] Since the bending load to the filler S with which it filled up in Frame FR acts especially on an 
anti-load input side directly, as for the maximxim flexural strength of the above-mentioned filler S, it 
is desirable to be maintained by the value (1 0 or more MPas) which is sufficient for preventing the 
crack of the above-mentioned filler especially in an anti-load input side. 

[0072] In addition, if Filler S is made into the multilayer structure which changes with a different 
filler, average compressive strength prepares the filler layer beyond a predetermined value (at least 4 
MPa(s)) in a load input side and the maximxrai flexural strength prepares the filler layer beyond a 
predetermined value (at least 10 MPa(s)) in an anti-load input side from the above thing when filled 
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up with Filler S in Frame FR, it can raise endergonic [ of Frame PR ] very efficiently. 
[0073] The dynamic three-point bending test of a frame was carried out following the above- 
mentioned static three-point bending test Drawing 17 is the explanatory view showing typically the 
testing device which performs the dynamic three-point bending test of Frame FR. It is filled up with 
Filler S covering Ef=50-300mm die length in the cross section of the frame FR of the predetermined 
die length equipped with the cross-section configuration shown as a continuous line in drawing 7 
like the case of the above-mentioned static three-point bending test. While measuring the 
deformation of the fi-ame FR at the time of giving an impact load Wd to a frame central part with 
falling weight Mb, as an impact load was measured by the load cell Mc and shown in drawing 18 , 
the amount of energy-absorbing in the range of the 0-45mm amount of displacement was calculated. 
[0074] Drawing 1 9 shows the relation of the filler die length and the amount of energy-absorbing in 
the above-mentioned dynamic three-point bending test. In this drawin g 19 , the case where the black 
dot mark (-) was filled up with wood, and the black square mark (**) is filled up with epoxy resin A, 
respectively is shown. 

[0075] As this graph ( drawing 19 ) showed well, like tiie case of a static three-point bending test, 
also in any of wood and epoxy resin A, absorbed energy became high as the fill of Filler S increased, 
and the upper limit of the amoxmt of energy-absorbing was accepted, and that value was about 0.85 
kJ(s). 

[0076] Thus, it has checked that endergonic [ of Frame FR ] improved by being filled up with Filler 
S in a frame cross section also about dynamic load Wd. 

[0077] Moreover, when the case of a static load Ws was compared with the case of dynamic load 
Wd, they were about 1.7 times in the case of the amount of energy-absorbing being [ to receive 
dynamic load Wd ] larger, and receiving a static load Ws. 

[0078] Furthermore, calculation of the ratio (static-dynamic ratio) of the case of a static load Ws and 
the case of dynamic load Wd accepted very high functionality from the end^gonic data in each static 
load Ws and dynamic load Wd which were acquired above. Therefore, it is thought that the 
considerations (load dispersion effect by Filler S etc.) which followed endergonic [ in a static load 
Ws] can be fundamentally applied also when dealing with endergonic [ in dynamic load Wd ], 
[0079] In the above-mentioned dynamic three-point bending test, drawing_20 is a graph which shows 
the relation between the endergonic rate of improvement, and the restoration die-length range of 
Filler S (restoration die-length rate to the distance between the load supporting points), when 
Reinforcement Rf is formed in a frame cross section. In this drawin g 20 , the case where the white 
round mark (O) was filled up with wood, and the white trigonum mark (**) is filled up with epoxy 
resin A, respectively is shown, 

[0080] Although absorbed energy becomes high also in any of wood and an epoxy resin as the 
restoration die-length range of Filler S becomes large so that this graph ( dra\ying 20 ) may show 
well, it is mostly saturated with about 1 5%. If it puts in another way and there is the restoration die- 
length range of 15% or more of Filler S to the distance between the load supporting points, the 
almost maximum amoxuit of energy-absorbing can be obtained. Therefore, it is desirable that it is 
1 5% or more to the distance between the load supporting points as restoration range of Filler S. . 
[0081] Drawing_21 is the explanatory view showing typically the testing device which performs the 
static cantilever bending test of a frame. After being filled up with Filler S in the cross section of the 
frame FR of the predetermined die length equipped with the cross-section configuration shown in 
drawing 22 , the end of this frame FR is fixed to a support plate Me, and this support plate Me is 
fixed to the equipment substrate Mf. And with the universal testing machine, the static load Wm was 
added in the direction of panel material Po through Indenter Md near the other end of the panel 
material Pi of Frame FR, the relation between an angle of bend (it computes in the variation rate of 
load point of application and the distance from the end face of this load point of application) and a 
load was measured, and the maximum bending moment and the amount of static energy-absorbing 
were calculated. 

[0082] Drawing 23 is a graph which shows the relation of the angle of bend of a frame and the 
bending moment which were filled up with various fillers. In this graph, Curve a the property of a 
frame [ having no filler (only in case of steel plate frame) ] As for Curve b. Curve c the property of 
the frame filled up with epoxy resin B for the property of the frame filled up with epoxy resin A 
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Curve d The property of a frame that Curve e was filled up with wood (pine) for the property of the 
frame which was filled up with epoxy resin B and applied adhesives (car-body sealer of shear 
bonding strength 7.3MPa) between the panel material Po and Pi of Frame FR is shown, respectively. 
[0083] a bending moment value rises greatly so that it may start with the increment in an angle of 
bend, until an angle of bend is alike to some extent and reaches also about which curve so that the 
graph of this drawing^ may show. And about curvilinear a-c and Curve e, a peak (the maximum 
point) is greeted with an certain angle of bend, respectively, and the bending moment falls as an 
angle of bend increases after that, in the case of Curve a (a filler - nothing - a steel plate frame), 
especially this fall degree is large. 

[0084] On the other hand, in the case of Curve d (epoxy resin B+ adhesives), also after the bending 
moment goes up ^eatly, to the increment in an an^e of bend, depression of the bending moment is 
not seen but is maintaining the high bending moment value. Moreover, the maximum bending 
moment value is also the largest among five curves. As compared with the curve c using the same 
filler (epoxy resin B), there is a clear difference about both magnitude of the inclination over the 
increment in an angle of bend, and the maximum bending moment. 

[0085] That is, even if it uses the same filler, by fixing this filler with adhesives to tfie panel material 
of a frame shows that the bending moment property of a frame improves greatly. 
[0086] Moreover, drawing J4 is a bar graph which shows the maximum bending moment [Nm] and 
the amount of enorgy-absorbing [J] of a frame which were filled up with the same various fillers as 
dfaAving 23 . In this graph, each column of A-E shows the respectively same frame as curvilinear a-e 
of drawing 23 . Moreover, in each column, a left-hand side numeric value (bar graph of void) shows 
the maximimi bending moment [Nm] of a frame, and the right-hand side numoic value (bar graph of 
slash hatching) shows the amount of energy-absorbing of a frame [J]. 

[0087] As for the amount of energy-absorbing of a frame, what applied epoxy resin B-h adhesives (D 
column) is the largest, and it has a clear difference compared with the amount of energy-absorbing of 
the C column using the same filler (epoxy resin B) so that the graph of this drawing 24 may show 
well. 

[0088] That is, even if it uses the same filler, by fixing this filler with adhesives to the panel material 
of a frame shows that the energy-absorbing property of a frame improves greatly. 
[0089] Drawing 25 is a graph which shows the relation between the shear bonding strength of an 
adhesives layer, jand the maximum bending moment. The maximum bending moment also increases 
as the shear bonding strength of an adhesives layer becomes large, so that the graph of this drawing 
2525 ma.y show well, but if shear bonding strength is set to 3 or more MPas, the increment degree 
(inclination of the curve in a graph) of the maximum bending moment will be compared by then, and 
will become loose. That is, if the shear bonding strength of an adhesives layer is 3 or more MPas, it 
is possible to make the maximum bending moment which can pay a frame increase very effectively, 
to attain sufficient bending moment value, and to acquire high energy absorbing capacity. Therefore, 
as shear bonding strength of an adhesives layer, what is necessary is just 3 or more MPas. Moreover* 
if shear bonding strength becomes still larger and is set to 7 or more MPas, the increment degree of 
the maximum bending moment will be saturated. If it puts in another way and shear bonding strength 
will be 7 or more MPas, the bending moment value almost near maximum can be acquired. 
Therefore, it is still more desirable that the shear bonding strength of an adhesives layer is 7 or more 
MPas. 

[0090] In addition, measurement of the above-mentioned shear bonding strength is JIS. K As it 
carries out based on "the **** shear bonding strength test method of adhesives" of 6850 and is 
shown in drawing 26 A steel plate with a width of face [ of 25mm ] and a thickness of 1 .6mm is used 
as adherends 51 and 51 . Put between a part for jointing (die length of 12.5mm) the filler 52 in the 
condition of not foaming, and it fixes to 0.5mm thickness. Heating (150 degree-Cx30 minutes -> 
140-degree-Cx20 minutes -> 140-degree-Cx 20 minutes) which simulated desiccation heat, such as 
electropainting, in the condition of having clamped is performed. Then, shear bonding strength was 
measured by examining, where it foamed and the overflowing part is removed (it is also the same as 
when [ also when there is an adhesives layer ] there is nothing). 

[0091] Next, the same static cantilever bending test as drawing 21 investigated what the relation 
between the angle of bend of a frame 60 and the bending moment would become by the case where 
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the part in the cross section with an equipped with the cross-section configuration shown in drawing 
27 die length of 240mni of a frame 60 is filled up with a filler, and the case where the whole is filled 
up. In addition, the static load was added in the outer panel 62 direction firom the inner panel 63 side. 

[0092] What was specifically filled up with the filler only between the (b) outer panel 62 and the 
reinforcement 64, What was filled with the filler only between the (b) inner panel 63 and the 
reinforcement 64, (Ha) What filled both between the outer panel 62 and a reinforcement 64 and 
between the inner panel 63 and a reinforcement 64 up with the filler, and the thing which has not 
been filled up with the (d) filler at all were produced, and it examined to them, this time - the inner 
panel 63 used the steel plate with a thickness of 1 .4mm, and, as for the reinforcement 64, the outer 
panel 62 used the steel plate with a thickness of 1 .2mm for the steel plate with a thickness of 0.7mm, 
respectively. Moreover, as for a filler, the maximum flexural strength uses [ average compressive 
strength ] the epoxy resin (a filler, rubber, a curing agent,' a foaming agent, etc. are included) of 
10MPa(s) by 9MPa(s), and it was made for the filler itself to have the shear bonding strengtti of 
10MPa(s). And the filler in sheet-like the condition of not foaming was made to fill up with holding 
at 170 degrees C for 30 minutes completely between the outer panel 62 and a reinforcement 64 
and/or between the inner panel 63 and a reinforcanent 64. In addition, as for the fill of a filler, 
between the outer panel 62 and reinforcements 64 was 1 1 7g, and between the innCT panel 63 and 
reinforcements 64 was 423 g. 

[0093] The result of the above-mentioned bending test is shown in drawi.ng28 - driLWing 3Q - 
Although what was filled up with the filler in [ whole ] the fi-ame cross section is iflie best than this as 
for the maximum bending moment, if the bending moment of buckling initiation compares, what was 
filled up with the filler only between the outer panel 62 and the reinforcement 64 will hardly change 
to that with which it was filled up in [ whole ] the fi-ame 60 cross section. Therefore, it is effective in 
especially the firame that needs to control bending like especially a center pillar, the bending moment . 
per weight of a filler becomes very high, and it understands it are the most efficient to be filled up 
with a filler only between the outer panel 62 and a reinforcement 64 from a viewpoint of a fill. 
[0094] then, when filled up with a filler only between the outer panel 62 of the above-mentioned 
fi-ame 60, and a reinforcement 64, it investigated how the maximum bending moment would change 
with the amounts of clearances by changing the bending height of a reinforcement 64 by changing 
the amount of clearances between the outer panel 62 and a reinforcement 64 (here - drawing 27 - a 
7mm part), and performing the same bending test as the above. And it investigated also about the 
case where it is hot filled up with a filler at all for a comparison. In addition, the amount of 
clearances of the right-and-left both-sides section between the outer panel 62 and a reinforcement 64 
(it is a 5mm part at drawing 27 ) was considered as as [ 5mm ]. 

[0095] The result of the above-mentioned trial is shown in drawing 3 1 . The maximum bending 
moment becomes high so that the amoimt of clearances is smaller than this, when not filled up with a 
filler, but when are filled up with a filler and the amount of clearances becomes smaller than 2mm, it 
hardly changes to the case where it is not filled up witii a filler, but it turns out that 2mm or more, 
then a packing effect are fully acquired. 

[0096] Subsequently, as shown in drawing 32 (a), the center pillar filled up with the filler 71 only 
between the outer panel 72 and the reinforcement 74 was produced (example 1). this time - the inner 
panel 73 used the steel plate with a thickness of 1 .4mm, and, as for tiie reinforcement 74, the outer 
panel 72 used the steel plate (since reinforcement is the same as the outer panel 72 since the 
ingredient is the same as the outer panel 72, and board thickness is larger than the outer panel 72, 
rigidity is larger than the outer panel 72) with a thickness of 1.2mm for the steel plate with a 
thickness of 0.7mm, respectively. Moreover, as for a filler 71, the maximum flexural strength uses 
[ average compressive strength ] the epoxy resin (a filler, rubber, a curing agent, a foaming agent, 
etc. are included) of 13.5MPa(s) by 13.0MPa(s), and it was made for filler 71 the very thing to have 
the shear bonding strength of 10.5MPa(s). And after assembling a center pillar, heating (150 degree- 
Cx30 minutes -> l40-degree-Cx20 minutes -> 140-degree-Cx 20 minutes) which simulated 
desiccation heat, such as electropainting, was performed, and foaming hardening of the filler in the 
condition of not foaming was carried out. In addition, the average foaming pore diameter of a filler 
71 was 5mm or less, and the fill was 1 50g. 
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[0097] On the other hand, as shown in drawing. 32 (b), while producing the same thing (example 1 of 
a comparison) as the above-mentioned example 1 except the point which is not filled up with the 
above-mentioned filler 71 at all for a comparison That it should reinforce without being filled up 
with a filler 71 to this example 1 of a comparison, as shown in drawing 32 (c), what joined the 
reinforcing materials 75 who set thickness of a reinforcement 74 to 1.8mm, and become this 
reinforcement 74 firom a steel plate with a thickness of 1 .2mm (example 2 of a comparison) was 
produced. 

[0098] And the same static cantilever bending test as the above was performed to each center pillar 
of the above-mentioned example 1 and the examples 1 and 2 of a comparison, and the relation 
between the angle of bend of a cent^ pillar and the bending moment was investigated. In addition, 
the static load was added in the outer panel 72 direction from the inner panel 73 side. 
[0099] The result of the above-mentioned center pillar bending test is shown in drawing 33 R> 3. 
this shows that the bending moment quite higher than the examples 1 and 2 of a comparison is 
acquired, and the center pillar of an example 1 is boiled markedly and can carry out [ lightweight ]- 
izing more moreover than the reinforcement approach of the example 2 of a comparison. 
[0100] Next, it investigated how the average foaming pore diameter of a filler would affect the 
maximum bending load. As shown in dra wing 34 R> 4, namely, between the steel plate 82 of 1mm 
thickness of two sheets, and 82 (spacing of 7nmi) Produce a test piece, respectively by changing the 
particle size of a foaming agent and carrying out foaming restoration of the filler 71 used for the 
above-mentioned center pillar bending test, and the filler 81 which consists of same epoxy resin, and 
each of this test piece is received. One steel plate 82 is supported with the two supporting points 83 
and 83 (distance between the supporting points of 80mm) like the above-mentioned simple substance 
bending test for investigating the maximum flexural strength. By pressing 82 at the rate of 1 0 
mm/min by the indenter 84 of the steel plateRS of another side in the center, the three-point bending 
test was performed in the autograph. And the maximum bending load was searched for from the 
load-displacement diagram. In addition, the average foaming pore diameter of each filler 8 1 chose 
from the largest thing 1 1 in the foaming pore which exists in the range (area: 0.7cmx8cm=5.6cm2) 
surrounded in the shape of a rectangle with the alternate long and short dash line in dra wing 34 , and 
asked for them by taking the average of the pore diameter of 1 1 pieces. 

[0101] The relation between the average foaming pore diameter of the above-mentioned filler and 
the maximum bending load is shown in drawing 35 . This shows that the maximum bending load 
also becomes large as an average foaming pore diameter becomes small. And if an average foaming 
pore diameter is set to 5mm or less, the increment degree of the maximum bending load becomes 
loose compared with the case of being larger than 5mm, and if it is 4mm or less, it will be stabilized 
further. 

[0102] Then, four kinds of center pillars from which only the average foaming pore diameter of a 
filler differs were produced in the example 1 used for the above-mentioned center pillar bending test. 
That is, what set the average foaming pore diameter of a filler to what was set to 1.4mm (example 2), 
the thing (example 3) set to 2.1mm, the thing (example 3 of a comparison) set to 5.6mm, and 6.8mm 
(example 4 of a comparison) was produced. 

[0103] And the above-mentioned center pillar bending test and the same static cantilever bending 
test were performed to each center pillar of the above-mentioned examples 2 and 3 and the examples 
3 and 4 of a comparison, and the relation between the angle of bend of a center pillar and the 
bending moment was investigated. 

[0104] The result of this bending test is shown in drawing 36 . Moreover, the relation between the 
average foaming pore diameter at this time and the maximum bending moment is shown in drawing 
37 . As for the maximum bending moment, this shows that the direction of the examples 2 and 3 
with a small average foaming pore diameter becomes quite larger than the examples 3 and 4 of a 
comparison. Moreover, as for an average foaming pore diameter and the maximum bending moment, 
drawing 37 shows that the maximum bending moment value required as a center pillar is acquired, if 
an average foaming pore diameter is 5mm or less when it turns out that it has an abbreviation 
straight-line relation and guesses from this relation. 
[0105] 

[Effect of the Invention] As explained above, according to the frame structure of the car body of this 
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invention, a filler At least one side of average compressive strength's being 4 or more MPas and the 
maximum flexural strength being 10 or more MPas shall be filled. Lightweight-izing of a car body 
and improvement-ization of collision safety can be attained certainly, losing the lack of restoration of 
a filler and raising the productivity of a car body by having set ttie average foaming pore diameter of 
this filler, or the pitch diameter of the hollow-like particle in a filler as 5mm or less. 



[Translation done.] 
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©^fiAstCi •)-fe>':5'-.e7-2(3fc{tl.T'>:?v\- 

X ) mm^mnzmx LJ:-5t-r*±# ^^-iit/^wmmz^ 

3^:^)*^T•^:?>'^•^•.;H 2{cf^ffltiti:LTi,. -tcO:*) 
Sr?E«W 1 1 UTJMHCtW^^-lJrS :LhifX% h . 

^^$tLT^r^^cOT\ ^mWl 1 i:T'>^'>'t^vH 2i: 

mizi^WLithzti}^'^^^. L*>t>, -eco^wfjii 

iO^%i^lS**4 M P a JjLhUrlgS^ii, S^fflff^ 
S*n OMPafil±tiS^?fLTV^|,iOT', a^fllCJfi 

1 Hi, •fey:5'-f7-2Bf®l*I±f*-C'{i=5r<, T'^iJ' 
i2tu-{>yit~x:<yviAt cof^i,z L H^m. 

. ^-f7-28)rffii*i^f!|;t^ft^i^i:Ji&i:'^;b^=5rV^ 

1 o<7)m£t>':>tmzxi^m7i^&<7)^^f^±-r?,z 
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tA^T'^, ?E««1 1 i:!m^^iz^±lz^iS^m^^ 
^Ztis^X'^htmz, ^«ttl 1 Sre»{c:t-.Svlfc** 
•C^^. ioT. mf4cl^0^1^Sr|6l±^^^-:>o, *ftc 

[0030] zzx\ immmmizi}\^x.%m^i 

1 <OTltl%fam?Lg<± 0 . 1 m m JiLht'S) I. i t A^'S t 

j^^fx. ■t>-5'-br7-2*<maU#&^ffi(f^-;^ 
>hiaJi::'c^<^S*«. ^%?l?g^fLfiA»'0. ImmJ: 

?a4fc^<7)?E«« 1 0 «i3tc?&jgsii5-iiM-r c: immi^z 

T1l^<0^?Sm?Ll 1 a.imti^hZtX\ ^-iXf^M. 
[003 1] ^Tt. ±Xd.v^yy^-^^yviA(m. 

r^vN-:^-/^- 1 2 i: nmj±<.zm&-th z t tmt lv^. 

2(r>Kivhy-iym^mx.m^-^xmm]*imizmxLii 
mm^LXT'^^^-^^iui 2i)^ysMmi i t^tzmm 

nmizmxi-XLto-bK Zcr,Xdl,z\y-( yyyf-x^ 
yhl 4«0^]gS.t/iai4c0ii'-^< b ^—-}iifiT'^-9^-^^- 
)Vl 2fc|S|^feJLh-Cfcix{f. T-^^n:^)Vl 20BrlB(^ 

btfiX'ih. 

[00321 $ t>l,z. ilBtWfr 1 1 ^«^5^fc*5(t* 
T'^^'-'N'^^/H 2 tP-f >-7:f— X^vh 1 4bcr)fmi<^ 

mmm. {immi \ cr>m^) {i;2mmjaji (*f^ l<« 

3nimlJILh) \iZW^hZb1m±L\^. ZKli, 

>-^'-t:7-2*>'mfflL#i.ft;*:tttf^-^ y vmt± 

2mmJ:0t>/h$V'.t , imMl I (^^m^mi^^KX 
■mmi lS:3E«L<cV^*^i:?&i:^i5<^^<^«,*»£> 

?E««1 0<:og{i-<^>o#^i2i: 0^«^l|{c^*"I 
tgtt*<i§ < ^ 6 2 0 m mOTCISS-r hZbim 

[ 0 0 3 3 ] t/^, IMSmM lib r^^n:^^)U 1 2 
b <^f^<r>'J/'^j:< b t-ISt{4, 3 M P am±^0■^i•^WfS 

*MtLv^. ztiii, T'^i>f-^:^)\^i2i.zmmmzMh 
- 2*<ma L^se^fttf y hm^m^^z-mib 
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1 4<o^*ai^tt<OiJ^^r< t i>—-H^r^ifj^^)X' 1 
M P a tLh^0^^■^BI^^3$$ ^^^S J: d K LT t J: 

< . c ^ -riiif . mmmm ^ mmzwf^j: < t t sf^ , 
^mz±im^nhixi,, z<DXdi,zyEm!i itr 
^^^u^/i'i2tt:«m-ti.^ miz^wMi 1 af*c 

fcT'^^'^N-^wH 2fc«0|SI;^{tt%<. 1 1 

[00 34] SniT, ±fe^«Wi ■feyiJ'-if^ 

(^I'-^-'f^f ^'^'-/^3^^^g^Si^;^^±ss^^6i:■<f^ k 
i^>i-4i,zm^$ixtzT^tcr>m) <7)-^$i,znLx 1 5 

■^=5:*>-fe , 1 1 <7)yEMmmi}^±^ <ts:h (co^T 

M:^<r>imiz-^mi-iiii. BlS;*:ill;:iet^x:t.;udf-ii 

[ 0 0 3 5 ] j^, ±ieilS£ff^^T1i, 1 1 (i . ^ 

i*)ff^3SSA^"4 M P a m± ( »^ L < ti 5 M P a ) 
T'A^ofi±tt(f3$)g*i 1 0 M P aJJLh ( iff ^ L, < Ji 6 0 
MPaJjLh) tcig^$ix;^v:t<^fc L!tA^\ ^i^ffi^SSS 
*54 M P a J^JLh ( » 1 1 < 5 M P a JiJ[± ) Xti^:*:* 
tf5$E*n OMPatJLh (»^L<Ji6 OMPaJil±) 

^^^i:+mz[^±$^^Zttn'^^. ^LX. 
^-^-N-^^/n 2i:L--^ yy:!f-Xy<yhi4t<r>miz^m 
^tLti^mni 1 S:, T'^^'yN-^yH 2{BJ (fif^ax 

(ffil) t(02mX'mmi.. -f•cOT'>:^'y^•:t-;H 2fflt{i:T 
%E^5IS7!)«4MPamJb (»*L<»i5MPaKUi) 

mmmpl OMPaJ^Ui (ift L<ii6 0MPaJa 

yy^-^jc yhi Amizf^mnmfWmt 
1 1 (31 0 -efL-f ix*S&fc:ftffl-r s t 
^(^^ytmtil ll3StLTSt^llW=5:#ttSrft-^ 



[0036] 3t««l Hi. ^^-TLtfl^attT^ 

h'£mi^<. ^mnx-^^^^m^izii. 5e««i i^j 

i%^X'ij. 1^0fiESc7)gFf 

l.4'S^m^«05^gt:*:^v^t,c7)*»/i,l IfflSrSIS^L 

tzt^iz^ ^cr>l lffl(7)fii^fl<7)iFltj<i^v>3 ) Sr5m 

[ 0 0 3 7 ] ^ z^ic, iienitejeffiTti, ^mm 1 1 

S:, T'>^'>'N"^-/H 2i:L'-^>'7*-X;<>-h 14i:<7) 
^(r>Mz^T&-^tm,^-\ttztii^ 4y-i-J-^^^iV \ Stu^y 

7t-:^^yhi4tc7)mi,zi,^m:^m$-t^j:oizL 

XiiXK. \y-(yy^—x:^yh I4ti^^j:\,^ig^l,zii^ 
r-^^rJ^^N'^^/H 2t^ y-f-J^^^)]^! 3tcr>mi>z-^mMl 

1 ^ms^m^'^tt x^i,zLxhi:\,\ 

[0038] mtx . ±imtmmTii. :$i^mcoy u 

-AlfjtS:-try:?-t°7-2tw3ifflt:^^*<. -fe>:?-f 
y-2\:m<r>\^'7-un (iiB^ny^tf^-s^'J-V' 

m*lc7)2ctMffl!ltcfcv^Ts5f^:6-|6llcffiy^*7^- 

<7):&^<7iy L'-AgPWSr^-r^jiSgP*? ( n;^^ y 
j<yj^(r)m^mt (^<y.>-iu-^ yy^-xM y hm) ^ 

A f "^mmmm^mA r ( s i #sb > i o atf 

±imwMm(^-^zyi^-t'y-2(7i 

i5\<^X'J^'-^j:<t t ±Eft{f V h t J: »? 

i^-r -1. ffliogp^j-tcgimtf J: < ( 7 i^-ABiscoi'hjg 
m<7immzwfxi,x\,\ 

[0039] 

[jijfiM] mz. mi*imizmmLf::mmmiz-o\,^xmm 

[0040] 5tr. 3fE*W^tfOt<7){cot^T (r>t>oy 

\^-j>.mmmz^m$tifimr^ii^j:< . ^mttsmz 

■i:(7im&i:W<hbmz. ^i^mimSMX/S::kmm 
^Icoi^Tt, ^ia ($t)2 0-C) tcii{ti.ffl5:P^/i. 
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(^zmf^tL^m^ 1 mmCOmWL ( S P C C ; OT. Z(r> 

mwrnvii. mmi^x sp CO m(7)wsm^^ii^ 

[0 04 2] i^. ±ti\y^>yit-xj^yh(7)mmi±. 



yy ^-x^ yhMRt . yy^t-x^yh 

[0043] 
[«1] 







(MPa) 


(MPa) 




0.09 


0.6 






0.29 


1.9 


2.4 




0.41 


2.5 


59.2 




0. 50 


3.0 


3.7 




0. 50 


9.0 


11.0 


Am 


2, 67 


234 


586 




0. 61 







[0044] ^^mi<7y^^mm^i:m^hfz^a)Sii 

«t5i?5flt^«$— ffl 3 0 m m (7)i:^r#:{^ so: LT -etl-r 
mi iKJDjIKt'E^a^jDi.. ll6{c:fei,^T«5tfl<Jt: 

[ 0 0 4 5 3 . «-?E:S1t<7)^ft{f!$JgS:p/<L^/c 
(i5 OmrnXft^ 1 50mmx 

L . =S-5fe^ffc7)IS®frl=-c>V >T . Sji^iagggiS: 8 0mm 
i: L. -?-<7)itiife$-R8c75ff^^fl Omm/m i ntO^g 

T-jf -r s i t J: 0 , mm^- v-vvy izxE^^mw 
[0046] ±IB^ 1 <r)^1tmM<r>mm.<r>'f-fm/-3 

WW5iiT$) 0 . Sf ± L< 0 . 6 g/c m3JJlT 

[ 0 0 4 7 ] ±ie=g-^««Sr7U-Aw0f^SWJ- 

«/ilmm<7)^1g$rfflV^/t. C:£7)gi1S«?|5g3$ 
2 9 2 n/m ms TJ> 0 . ^^^it 1 4 7 N/mm^ X'h 
*). WmtSO. A%Xhr,tz. 
[004 9] ilEil^^fflV^T. ll7C^-rj:d{c. 



f l=0(,iT6 Ommt>y?^r-;^;K-y hlg 

[ 0 0 5 0 1 NS. 07 izii\vx:WLWSiX'm-ri.o\,z^ 7 

U (^^) ti. M>'^"^-/^^^P i , PoC07 7>'i''SP 

[005 1 3 ±ie7 l^-AF R<7)Bfr^g5:«-«(*|gB2^^tw 
a 1 ^n-Pii3E« VX^mffiWm^^ 

[0 0 5 2 3 it-r. 7 ^-A«»fl<jH^ft{f ISilSrSISfi 

L7t. lasji, yx^-d^FRom^E^^mfm^^'no 
u^mm.^^mi,z7r:-tm^mxhh. ^tz. m9\i. 

X'hh. 

[00533 mi ^zii\,^xm^xfktmmm^^mi.tz 
m%^^<riy\y-j>.FR<mmmz-^mM s $• e f = 5 

0-3 0 0mmcr)^^\,Zir>tZ'^XimL. 7jfliS©^^tc 
J: 0 , jE^ M a LT 7 U-A F RcO'^^i.Z^tmm 
WsSrSn;l. 01 OH^i^C S:fi[fi0~4 5mm 

[0 0 54] ±ggCI|jgm2r01 l~~mi Aco^^ylZ 
^■t. 5fe-r, 01 3E«««fii:x^-;pdf-©jRa 
tcr>m^i:mLtiiiCr,X'hi>, i(7)01 llCiJV^T, M 




AEp (•) ii:mi, mmnm (■) {±x;K^>'ffijjiA 

(A) ti^^U-f (^Jil. Omm) 

EP (O) ^1 . 6inmco«!«i7)i©-^S-##i;T-(C 
[00551 Z<7)p'37 mil) i3^^^<mtXd 

[00 5 6} CK^ipC, 7L'--i>.Brffi(*It3E*ffS$: 
[00571 t^v:. 01 2«^««ScO^%JEi^ftfc 

{4^<. '?-c0x:^-.;l^dfr_®iKtt(i:JE^g$gtOfflM14#f 

*, a 3^, a4.irsya5.4{i. ^iX^tv^USfym 

»<'>T<7)-r-:?-CS>«.C: fc Sr^ tX . 
[00 581 ^<?501 20^^57*>/o^<«I.J:o(c, 
^mti S cO^^ffi^S*?:^^ < ^§ tc-:>^x-cx;t-/l.^ 
-tRljXitiejirf ¥%;^^S*MlVIPam±{z 
^i. t 7 b—i. F ROX;^/WdE^-«RjRa<7)JiJDg-^V ^{i 
lg?a-ri.. mm-ril{f. ^l^JE^SAMMPamiT- 
^liilff. (J(ffctffiCjfiV->x;t-.;l<-df-®JRgS-#?,j:t 

[ 0 0 5 9 ] , ^^mm&mti^ 5 m p a jjui{c=5rti. 

[00 60] ^h^z. HI 3{i?Ei^S(7)g:^ffl(f5$S 

14ti, HI 3(73^^7 7(^*3 (ti.©;*;ft{fKJg8 0 MP 

I'^Tti, ^ymmsamM^^EtilOOmvAiil. 
tz. 3t«:g$*n 0 0mmSJKCtT-i9airtl.t, ^ 
W<7)ft(f3$;gi, y P-AF R<7)X;t~;Pdf_®jR14<7)fS]Ji 

lc::^§<S^-ri.J:-3ic^l.. i^. El3at/lll4lc: 

feviT, bl.ii. b2^. b3^t^b4^{±, 

iXA I ^?gf!jj, X;}t^rxfflBiA. TfcHSl^A 1 «0-f- 
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[0 06 1] :itth<^yyyi)^h^<mh^o\,z. 

jRii>iiSa-r^*\ &±mfimtn 0MPaiiLhic=s: 

An OMPatLhT'J>iltf. Ji{3rg:*:ffitjgvvr:t.;pd? 

[ 0 0 6 2 1 iRffc. S:^ft{fKS*«6 0 M P aJiLht^'Sc 
tT.tf, 7U-AFR<r)x;t-.;U:a?-©lRS£r)tiJDS-^V^(i 

[00631 \:X±cmifi3^^^)i'^-^W&.<n^l<Zii\,^ 
<i, HI 5t,zm'ti:o{,z, 71^-AFRtii^SWsiOA 

JMmni.z-^mm<%m^ixx\.^t^t,z\±. mie(,z 

E f OliHT'^J^§ix;t^ig«S ^^fr LX 7 Ix-A F R 

<r>im^'rtmmz^m.^ix=^::hi,z^£h, i-^j:±>%. ^ 
mtts^f^mzym-ri>zti,zxK>, yi^-Mt^ msi 

WthZtlz^j:^. CliilcJrO, ®J|Xx:T-;l/df-t?RS 

[0 0 64 11^, C:£Oi:^<7)^*WScom*iOX:t.;Udf 
-tRJ0Ifi$:fh»lcJ:oT*if5&i:, ^lRx;t.;l^df-c7) 
7%mT-e$>-o;^o, ;cOC:i:A^f>t,, 3EJ^WS$-7^- 
AF Rrt(C^«-r«.C: tt=J:&x;*./l.=Si^-(RflXtt<0r6)± 

tct t-^Mi^mii^iPtmiziz^ <^Lxi,zk*m 

[0 06 5] tfz. Hi lc^^^5 7{cfeV^T. Itt:, X 

mmmcoM^AM s x^^titi 7 v-A^^t^im^ 
^(,zmtifzm§it^'ox\>'>fz. oio, *7b-i.FR 

T'<o«:*:<ox:*.;u:^-®iR*<c:«o3t^M s {c 

[00661 ^i=>lZ. ytmM:^Ef = 5 0mmX'=§-^m 

tit:i:ti^ti^mLfc^yu~Mz-:>\,^x. mmimy 

^. 'yui'ymmRi/Ai^i&ti:) x'i,iy\y-M.mmt^ 
mmxn^X'iifm^izmtixii*). 3::^^^^- 

m ) x'li y u-Ammiimmxfi}^.x'^ o mtix v ^=5r*^ 

[0067] z<7)^mx:fj}^x'<^y iy—M.mm<r)mix 
it. ^mtis<7iSimmii<iz^<m^Lxii 0 . ±3^03 
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^-•RJtZa*«i»&Dt. *«J4MPaT«6fnL. *«75MPa 

X'i'O^MLXmaLXi^h (I112#BS) . 
[0068] :i(7>Z.tt^h. Brffitf0}tii{i:7^-Ac?5x 

t)isi^m^ifi^txmum^x^^:tmL. 7w-af 

[0 0 6 9] ^b-AFRrttC^^^ix^C^S^^S'ViO 

BE^sji. mtiz^mx-)ym(iZ^mi^v^mth<r>x\ 

EKffiCDm$:ffi<'tcSS^l (4MPajyji) fclttJ^S 

[ 0 0 7 0 ] tTt. Jia<7)j: 3t)§«S<7)^««$ 

E f ■)fi-'^VX±.^ < ^r^ , 5£«« S ^O^i^ESISS 

WSC7)^J«:^S E f $• 1 0 Ommt LfzWr^\,Zii\,^X 

PaTfi&fPL, lljeOMPaTJrOS^LTia^LTV^ 

7t (HI 3S.t>'lll 4#B§) , 

10071] 7^--^FR|*ItC3tiS$^T.^C3S^S'\c7) 

fttf^M(4. m\,zmMmx-^mi,zmmmz^'m-hcr> 

lCj3(<^T±ie5tm«<J5SiJixSr|5&<'lcS&tt ( 1 OMPa 
[0 0 7 2] 1^. liLhcOCli: yU-J^FKmz^ 

mnsi^mrri>^. ^mms^mtchiimix'^h 
i^mmmt nrnxiimizn^i^Em^miim^m. 

a) a±<7)ytmtm?:mfhXoiz-mi,s^ nmz^m 

[0073] ±mcoMm^mftmi,zm^^x . y 

m.mmx'h h . ±mm^^.mfw:mcr>m^b nmz . 
mii<zii\^xmm.x'^-tmmmkimx.tim^^^<r>y 

U - A F Rc7)BrM[*i{c5E^|t S 5: E f = 5 0 ~ 3 0 0 m 

^^^\,zwm-mN tz^^<r)y V-A F R<?5^ 

mA^m^-f^h^l^Z^ ©^{tfi^o-H-fe^HWcT-ffl 
^L, 01 Steffi Otc, S-fitfiO-4 5mni<7)ffiffl 

[ 0 0 7 4 ] S 1 9«. ±E»MH^fflffiSi^{Ct5ltS 



J>i.. ClcOSl QtcfcV^T, HUtiR] (•) Ji:7|c|>f$r, ^ 
HftEP (■) {4x;Kdf->»|igAi&-?-tT.-fiX3ti^L7t«^ 

[0075] :Lff>yyy (01 9) *>4>^<mj:d 

i^^flgA<7)Vi-mtcfet,'>Ti>. 3t««S<5D^Sa*^'tM;t 
&lcoixr©JRx;t^;Udf_;f^<;2:)3^ ^/^^ 

-«llRficO±ES3&<l246^,fL. -e^Offl^SUO. 85k JT' 

[0 07 6] CltfOiatC, BMitfiWdtCOV^Tt, 7 
^-ABf®rt{::3fiE«« S Sr5E«-ri. i: (ci 0 . 7 1^- 
A F R<^)X:t./Pdf-(8IRtt*{|6]±-ri, d t ^qiigT^ 

[0077] tJt. «f&<)ff»Ws<^%^i:tilW^tmWd 

)i^^~mLmi±%<. mmmyfs\,zm-h^(7im . 

1. Tf^X'h-^t:. 

[0078] S ^(3. JiLhTIf ^>ix;tf?W^aWsSt;:' 
i(ifi<)#mw d ^ti^jx\,ziinh:!^^)V^-m.WSL<riT- 
l?W?tfiWsco%^i;t!)£i<j#SWdOi^t<7) 

tLJt. LJt*^oT, ffW^aWstCfcft?.x;f/Udf_tK 

{4. s^wtiJi. wmmmidi,zi=\fh:i.^)v^- ' 
[ 0 0 7 9 ] 112 oti. ±mmd^EAmmmi,zti\,^ 

X. 7i/-A8)fiai^tcu-<>7*— x^yhRf <7>;^i*f 
igft/^iXTt^g-^tcStl- Sx^^;l.df-(RjRjfc7)|fil±^i: . 

t^^fj-^) kcomi^i^-'^:f^yyX'h^, dOll2 0(c; 

fcv^T, SAEP (O) li^i. a=«ep (a) {4x,-it 

[0 08 0] ZiOf^yy (132 0) A^^>^<Wl.i3 
tc. *«SU"X;tf^i^ffilic7)V>-riitcJbH^Ti>, 

^mtts<7)yEMM:^^mtmmA}^m^i,zMtx 1 5 

^m^}^mmi,zn l t 1 5 %i.:i±fj> & c: *w 1 1 

[0 08 1] 112m. yu-j^<mm)^nhmi,fm^ 
i:noMmmMi:m:mi,z7r:-mmmx'h^, 02 2 

^•t«rffi»ttSrffi;c.7tBirfe:^? <?5 7 l^-A F ROKffirt 
{C^««S$-5£«t7t:±T\ ^071— AFR<7)-^^ 
e {cBg t , Z CO^mu e Srga««M f (C 
S^S. -?-LT. 77figsSiaSfcJ:0, 7^-AFRO 
^N-:^^^^? i <7)fl!lSS)fiflJ{cff^Md^:frLTt?fl<J?taw 




[0 0 82] ii2 3(i. m^<^^m$ii%mLtiyu- 

i^SfliB 5:^^L*»-:>7 1 — y>.F RWN*:t.;u«P o t P 

i t comzmmm ( •^^:^B)^s^^^ 7 . 3 m p a<^»#: 

i--y) %:mmtfzyu-M.co^^, fi^etiTl^W 
t, 

C0083] ClC0ia2 3(7)i/77*^^«^J;3l3. 
[0084] Cixtc»L-C. ffiiSd (x--K^>-^IgB + 

mcttmtx. mfnm(^mai,zm-^m(^Ri/m^ 
mf=e-;< >h<r>±^$ (7)mmz'o\, ^x , Bm^^mti'h 

[0 08 5] •f^Srt'tj. iail:,5E«^J?rfflV^Tt. ^c^^ 

[0 086] 112 4{i. ll2 3fc|3]:K<7)a<riO^ 

«W5r^^L/c7^-AC0g:;»cffi{f^-;/yh [Nm] 
.Ri/x:t.;Pdf-tRjRi [ J] S:^-r#^7 7T-J>^. d 
(?5^^7 71C*3V^T, A~E<0«.ffiB(±, E2 3<Oftt8a~ 
ei:-?■^^-fi^|SIt:7^-A5^^LTV'>&, «.flatc 

^mf^-)^VV [Nm] *(ll<«<i 

.-N y^yrcTJ^r^^) »i7L'-A(7)X;^;Udf-®j|Ka 

[J] ^^.VX\.^h. 

[00S7] :iffm'2.A<r)ir'7yt^h$k<^\hi.r>i,z. 
yv—i^<r>:LA-iv^-Wm\i.. x--if4r>-®JiB+^ 

[0 0 88] -r^*>*>, [5lt>E««S:ffl^^Tt. ^(^^ 
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y\'-j^<nm-)vmzn\^x^mm'^m%-th z. 

[ 0 0 8 9 ] 02 5{±, g«SiJJlWi:A8Irii^$ i;^ 
izMf'^—}<-y\-'t<r>W^^^-tifyyx:hh. c:<7)ii 
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